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Description 



This Invention pertains to pharmaceutical formulations suitable for the parenteral arlminicwi™ 
More particularly, it perlains to solutions containing I^^ZZm^^^!^ < %T 

European Patent Application No 376 534 which Is available pursant to Article 54(31 EPC for th. 

. and d6Xtrose in an amount ««:h that the osmolality of said solution is between txsIZ ' 

fort »h.> »h- °" uu,,a " ucn ss iype i or Type II Herpes simplex infections and genital warts. Furthermore the 

St S u^nTn I^^IT " indUC8f8 8Ufl9e8t8 th8t and sotuZs aonSnrThen? 

might be useful in the treatment of numerous other diseases, such as rheumatoid «-»hr»i. J- 
hepaiitfc B, psoriasis, rnuNpie scierosb, essential th^mbocyThaeS. ^nd ^ s^as bL^^ 

^t'S^^^^T^ZlT^ iR 8 8 ° ,Uti0n * the wiB be an amS 

against auSa dSeaTfne InSS T££ ^1^^ °' 8UCh 8 dl8ea8e * to P"™* 

An acid selected from hydrochloric acid, tactic acid, acetic acid asoartir »<*< «p m ivh — » k . 

£££££££ s snr 

.taJS**!!? ma !, b6 . PfOV ! ded lhf0U9h tha P™ 86 " 06 * tha respective acid-addition salt of 1-lsobutvl-1H ImL 
Pie. an aqueous hydrochloric acid solubon may be obtained by using 1-isobuty(-1H-imida 2 o[4.5<JquinrtinT 
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amine hydrochloride in place of the free base. Additional acid such as hydrochloric acid may also be added 
even when an acid-addition salt of 1-isobutyl-1H-imidazo[4 t 5-c]quinolin-4-amine or 1-(2-hydroxy-2-methylpro- 
pyl)-1 H-lmldazo[4,5-c]-quinolln-4-amine is employed. 

5 In order to minimize pain on injection and tissue irritation it is desirable that the pH of the solutions of the 
invention not be below 2. The pH of the solution wOl generally be between 2 and 6. Optionally, a solution of 
the invention may further comprise a base to provide the desired pH. It is preferred that the pH be between 
about 2.5 and 4.5. The currently preferred base is sodium hydroxide. Care must be taken in adjusting the pH 
of the solutions so that the l-isobutyWH-imidazo^.S-cjquinolin^amine or 1-(2-hydroxy-2-methylpropyl)-IH- 

10 imidazo[4,5-c]quinolin-4-amine does not precipitate. 

An additional factor affecting pain on injection and tissue irritation at the injection site is the osmoticity of 
the solution. It is preferred that the solution be isotonic with serum or isoosmotic with 0.9% sodium chloride. 
A quantitative term used to state osmotic properties is the osmol. An osmol is defined as the weight in grams 
of a solute, existing in a solution as molecules (and/or ions, macromolecules, aggregates, etc), that is osmot- 

15 icaliy equivalent to the granvmolecular-weight of an ideally behaving nonelectrolyte. A mOliosmol, abbreviated 
mOsm, is the weight stated in milligrams. A solution has an osmoial concentration of one when It contains one 
osmol of solute per kilogram of water. A solution has an osmolality of n when It contains n osmols per kilogram 
of water. Further discussion of tonicity, osmoticity and isomdality may be found in Chapter 80 in the Seven- 
teenth Edition of Remington's Pharmaceutical Sciences,. A range of values from 275 mOsm/kg to 305 

20 mOosm/kg has been reported for serum osmolality. Accordingly, preferred solutions of the invention may fur- 
ther comprise a tonicity adjuster present in an amount such that the osmolality of the solution is between 235 
mOsm/kg to 335 mOsm/kg and most preferably between 270 mOsm/kg and 310 mOsm/kg. The osmolality of 
a solution is determined using the test method described below. Care must be taken in the choice of tonicity 
adjusters so that the 1-isobutyMH-lmidazo{4,5-c]quinolin-4-amine or 1-(2-hydroxy-2-methylpropyi)-1 H-imida- 

25 zo{4,5-c]quinolin-4-amine stays in solution. The currently preferred tonicity adjusters are sorbitol and glycerin. 
When sorbitol Is used it wDI generally be present in an amount of about 40 milligrams per millBiter of solution. - 
A preferred solution in accordance with the invention can be prepared by combining the acid with a major . 
portion of the water to be used in the formulation, adding the 1-isobutyl-IH-imidazot4,5-c]quinolln-4-amine or * 
1-(2-hydroxy-2-methytpropylM to this solution and stirring until all material 

so is in solution. The sorbitol may then be added and stirring continued until dissolution is complete. The pH of 
the solution is then measured and a base may be added to adjust the pH if desired. A sufficient quantity (qs) 
of water is then added to bring the solution to the desired total volume. The bulk solution may then be filtered 
through a 0.2 micrometers filter, heat sealed into USP Type I glass ampules and autociaved. 

Preferred solutions of the invention may be stored at room temperature for a period of at least 30 days 

35 without precipitation or degradation of the active ingredient Most preferred solutions exhibit such stabDity for 
a period of at least one year. 

The following test methods have been employed in the examples which thereafter follow. 

Osmolality Determination 

40 

Osmolality was determined using a Molecular Weight Apparatus, Model 233 available from Wescan In- 
struments. A series of 5 standard solutions of sodium chloride in water having known osmolality values were 
prepared. Microvolt readings for each standard were taken on the Molecular Weight Apparatus. Using linear 
regression analysis, the readings together with the known osmolality values were used to determine the values 

45 of m and b in the equation below. 

instrument reading = m(osmdality in mOsm/kg) + b 
The values of m and b in conjunction with the instrument readings for the solutions of the invention allow the 
osmolality values of the solutions to be calculated. The readings for the standards and the solutions of the 
invention were preferably taken on the same day to insure accuracy. At least three readings were taken for 

50 each standard and solution and the average was used in the above calculations. 

The above method Is to be used for purposes of construing the claims, with the number of readings being taken 
being five. 

Determination of 1-lsobutyl-IH-imidazoE4>5-c]quinolin-4-amine Content 

55 

The solutions used in the stablity studies were analyzed for 1-isobutyl-IH-imidazo[4,5-c]quinolin-4-amine 
content by conventional high pressure liquid chromatography as follows: 

A 15 centimeter by 4 millimeter column containing Zorbax® C 8 (an octyisilane available from E. I. DuPont 
de Nemours & Company), 5 micrometers particle size, was used. The mobile phase was 35 percent acetoni- 

3 
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Me/65 percent water frolumetoxurne) containing 0.2 percent tetramethylammonium hydroxide and 0 2 percent 
l-dodecaneautfonate sodium, with the P H of the moble phase adjusted to 2.0 with phospho* ack TrTeToI 
rate was 2.5 ml per minute. Ultraviolet detection at 254 nanometers was used 
5 The following examples are provided to illustrate the invention, but are not intended to be limiting thereof. 

Example 1 

,„ Am ?^f,« 0 ' 2 ? 9 1 - bobut y , - ,H - imidaz °[ 4 .5H:]quinolin^.amine. 0.20 g of 85% lactic acid, 0.344 g of olv- 
25! 9 ^ W8S Pl8Ced 8 9,888 V,al and 8hake " untB a » ^terial was dissolved The rLulSSo 



f5 



Example 2 

sort^T™^ W 9 of 85% tactic acid. 1.10 g of 

sorbitol 50% (prepared by combining 29 ml of waterand 71 rrd of sorbitol 70%) and 18.50gof water was placed 

^ 3.58 and the osmolality was271 mOsm/Kg. No drug precipitated on storage at room temperature for 30 days. 
Example 3 

of k 0050 9 d J-^y'-IH-imidazoI4.5^]quinolin^-amine, 22 ml of 0.IN HO and 15 ml of water 
25 2? ST ' ^ S ^ Untt 3,1 ""k^ WaS ,n 80,utton - To «* «**» was added 2.0 g of £££ 
I rZS? ^ "'N*' di3so,ved - ™* was transferred to a 50 rtVZZ 

flask. The P H of the solution was adjusted with 2N sodium hydroxide then the flask was filled to the mark with 
water. The compositon of the final formulation of the invention is shown in Table 1 Il " 8at0tne,nar * w,th 



30 



Examples 4-6 

Using the general method of Example 3, theformulations oftheinventten shown In Table 1 were prepared. 



35 




Table 1 












Ex. 3 


Ex. 4 


Ex. 5 


Ex. 6 


40 


1-Isobutyl-lH-imidazo- 
1 4 , 5-c J quinolin-4- 
aaine (mg/al) 


1.0 


2.S 


5.0 


10.0 


45 


Sorbitol (mg/tol) 


40 


40 


40 


40 




0.1N HC1 (al/al) 


0.44 


0.44 


0.44 


0.44 


SO 


2N NaOH qs to pB 


3 -5 


3.2 


3.2 


3.2 




Hater qs to 1 al 
Osaolality (aOsa/Kg) 


303 


307 


294 


284 



55 



4 
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Example 7 



To a 500 ml volumetric flask was added 5.00 g of 1-lsobutyHH-lmldazoC4,5K;]qulnolln-4-amine, 200 ml of 
0.IN hydrochloric acid and 230 ml of sterile water. The flask was sonicated for 50 minutes then an additional 
20 ml of 0.IN hydrochloric acid was added and sonicating was continued for 20 minutes. The flask was heated 
on a steam bath to 62°C then sonicated for 30 minutes. A small amount of Insoluble material remained which 
was removed during the filtration step below. The flask was allowed to cool to 25°C before 20.0 g of sorbitol 
was added. The sorbitol was mixed by inverting the flask by hand until the sorbitol had dissolved. The pH was 
adjusted by adding 1 .35 ml of 2N sodium hydroxide. Aquantity of sterile water sufficient to bring the final volume 
to 500 ml was added. The formulation was filtered through a 0.2 micrometers filter then heat sealed in 2 ml 
Type I dear glass ampules. The ampules were autodaved at 121 "C for 30 minutes. The ampules were divided 
into groups and stored under a variety of conditions. At selected time points ampules were evaluated for color 
and darity of solution. pH and 1-isobutyl-IH-lmida2oI4,5.cJquinolin-4-amlne content The results relating to this 
formulation of this invention are summarized in Table 2. 



Table 2 



Storage 
Condition 



Time 



l-lsobutyl-lH-imidazol4.5-c]- 
quinolin-4-aaine content (mq/ml) 



initial 



3.1 

3.6 

3.4 

3.S 

3.6 

3.S 

3.4 

3.2 

3-5 

3.4 

3.3 

3.2 

3.4 

3.3 

3.5 

3.4 

3.4 



9.94 



50° C 
50° C 
50° 
40°C 
40"C 
40"C 
40*C 
30° C 
30°C 
30' C 
30'C 
30° C 
20° C* 
20°C* 
20* C* 
20*C* 



4 weeks 
8 weeks 
12 weeks 
4 weeks 

8 weeks 
12 weeks 

6 months 
4 weeks 
12 weeks 
6 months 

9 months 
12 months 

2 weeks 
4 weeks 
8 weeks 
12 weeks 



9.93 

10.5 
9.94 
9.88 

10.3 
9.92 

10.8 
9.92 
9.95 

10.6 

10.5 

10.1 
9.81 
9.86 

10.2 
9.95 



Freeze- thaw 
3 cycles 



3.4 



9.96 



with 30,5 m (100 foot) candle light 



Throughout the study, all ampules contained dear, colorless solutions. 
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Example 8 

To a glass carboy was added 0.15 g of 1-isobuty1-tH-imidazo[4 p 5-c]quinolin-4-amine, 220 ml of IN hydro- 
5 chloric acid and 4200 ml of sterile water. The carboy was mixed until all material was dissolved, then 200 g of 
sorbitol was added and swirled until dissolved. The pH was adjusted by adding 112.1 ml of 2N sodium hydrox- 
ide. A sufficient quantity of sterile water was added to bring the total volume of formulation to 5000 mi. The 
formulation was mixed with a magnetic stir bar then filtered through two 0.22 micrometers filters. The filtrate 
was heat sealed into Type M 0 ml clear glass ampules. The ampules were autoclaved at 1 21 °C for 30 minutes. 
10 The composition of the final formulation of the invention is shown in Table 3. Stability data is shown in Table 
4. 

Examples 9-11 

is Using the general method of Example 8, formulations having the compositions shown in Table 3 were pre- 
pared. The stability data is shown in Table 4. 

Table 3 



Ex. 8 Ex, 9 Ex, 10 Ex. 11 

1-Isobutyl-lH-imidazo- 
25 { 4 , 5-c]quinolin-4- 

amine (mg/ml) 0.03 0.1S 0.9 3.0 

Sorbitol NF (mg/ml) 40 40 40 40 

30 

IN HC1 (ml/ml) 0.044 0.044 0.044 0.044 

35 2N NaOH qs to pH 3-1 3.4 3.3 3.5 
Sterile water qs to 1 ml 



6 
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Example 12 



A 6 liter flask was charged with 220.0 ml of 1.0N hydrochloric acid and approximately 4200 ml of sterile 
water; then 25.0 gram of 1-isobutyWH-imidazo[4,5-c]quinolin-4-amine was added and the resulting mixture 
stirred with a magnetic stir bar until all material was dissolved. To this solution was added 200.0 gram of sorbitol 
and stirring was continued untfl the sorbitol was dissolved. The pH of the solution was adjusted to pH 3.32 by 
adding 62.3 ml of 2N sodium hydroxide. Sterile water was added in a quantity sufficient to bring the total volume 
to 5.0 liters. The solution was filtered through a 0.22 micrometers filter then sealed in 2 ml Type I glass ampules. 
The ampules were autodaved at 1 21 °C for 30 minutes. The composition of t he final formulation of the invention, 
is shown in Table 5. Stability data is shown in Table 6. . 



Using the general method of Example 1 2, the formulation of the invention shown in Table 5 was prepared. 
The stability data Is shown in Table 6. 



Example 13 



Table 5 



Example 12 



Example 13 



1-Isobutyl-lH-imidazo- 
[ 4,5-c]quinolin-4- 
amine (mg/ml) 



5.00 



10.00 



Sorbitol 



NF (mg/ml) 



40 



40 



1.0N HC1 



(ml/ml) 



0.044 



0.044 



2N NaOH qs to pH 



3.32 



3.15 



Sterile water qs to 1 ml 
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Table 6 



Storage 


- 


Example 12 


Example 13 


Condition 


Time 


OH 


Content 


PH 


Content 


Initial 




3.4 


4.98 


3.2 


9.85 


50° C 


4 weeks 


3.1 


4.98 


3.1 


9.77 


50' C 


12 weeks 


3.3 


4.99 


3.2 


9.91 


30" C 


12 weeks 


3.2 


5.02 


3.1 


9.85 


20* C* 


4 weeks 


3.2 . 


4.96 


3.1 


9.79 


20° C* 


12 weeks 


3.2 


4.99 


3.1 


9.94 


20'C** 


4 weeks 


3.2 


4.96 


3.1 


9.83 



Content - anount of l-isobutyl-lH-iaidaro[4, 5-cJquinolin-4- 
amine (ng/ml) 



* with 30,5 m (100 foot) candle light 
** with. 305 m (1000 foot) candle light 

Example 14 

A mixture of 0.23 9 of 1-isobuty1-1 H-imidazo [4,5-c]quinoiin-4-amine hydrochloride, 0.40 g of glycerin and 
19.34 g of sterile water was placed In a glass vial and shaken until all material was dissolved. The resulting 
solution of the invention had a pH of 4.11 and the osmolality was 280 mOsm/kg. 

Example 15 

A mixture of 0.23 g of 1-isobutyM H-imidazo [4 # 5-c]quinolin~4-amine hydrochloride, 1.50 g of sorbitol 50% 
(prepared by combining 29 ml of water and 71 ml of sorbitol 70%) and 18.27 g of sterile water was placed in 
a glass vial and shaken until ail material was dissolved. The resulting solution of the invention had a pH of 4.08 
and the osmolality was 298 mOsnVkg. 

Example 16 

An aqueous solution was prepared from the following ingredients: 

l-(2-hydroxy-2-»ethylpropyl)-lH- 0.2g 
imid&zol 4,5-c Jquinolin-4-amine 

Lactic acid (851 in water) 0.19g 
Sterile water qs to 25 ml 

The pH of the above solution was 3.3. 
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It is believed that the tonicity of the solution could be modified through inclusion of, for example, sorbitol in an 
appropriate amount to provide a solution of the invention. 



Claims 

Claims for the following Contracting States : BE, CH, DE r FR, GB, IT, LI, NL SE 

1. An aqueous solution of 1-isobutyi-IH-imida2o[4 f 5-c]quinolin-4-amine or 1 -(2- hydroxy-2-methyt propyl)- 1- 
H-imidazo[4,5-c]quindin-4-amine suitable for parenteral administration comprising 1-isobutyl-IH-imida- 
zo[4 t 5-c}-quinolin-4-amlne or 1-(2*hydroxy-2-methyipropy1)-1H-imidazo{4,5-c]quinolin-4-amine dis- 
solved in an aqueous acid, said acid selected from hydrochloric acid, lactic acid, acetic acid, aspartic acid 
and a mixture of two or more of the foregoing, and further comprising a tonicity adjuster selected from 
glycerin, sorbitol and dextrose in an amount such that the osmolality of said solution is between 235 and 
335 mOsm/kg, said solution being further characterized in that it has a pH of between 2 and 6. 

2. A solution according to claim 1 , wherein 1-isobutyM H-imidazo[4, 5-c]quinolin-4-amine or 1-(2-hydroxy-2- 
met hylpropylH H-imidazo(4,5-c]quinolin-4-amine is present in an amount effective for the intended ther- 
apeutic purpose. 

3. A solution according to Claim 1, wherein said wherein said acid Is hydrochloric acid. 

4. A solution according to Claim 3, comprising 1-isobutyM H-imidazc{4 f 5-c]quinoiin-4-amine and wherein 
said hydrochloric acid is provided atleastin part by hydrochloric acid present In 1 -isobutyl-1 H-lmidazo{4,5- 
c]quino!in-4-amine hydrochloride. 

5. A solution according to Claim 1 , wherein said wherein said acid is lactic acid. 

6. A solution according to any preceding claim, wherein the pH is between 2.5 and 4.5. 

7. A solution according to any preceding claim, comprising said 1-lsobutyl-1-H-imidazo[4,5-c]quinolin-4-ami- 
ne or 1-<2-hydroxy-2-methytprapyl}-H-imidazo[4 f 5-c}quinolin-4-amine in an amount of 0.01 to 15 milli- 
grams per milliliter of said solution. 

8. A solution according to Claim 7, wherein said 1 -isobutyl-1 -H-imidazo[4,5-c]quindir>4-amine or 1-(2-hy- 
droxy-2-methytpropyl)-1-H-imidazo[4,5-c]quinolin-4-amine Is present in an amount of 4 to 12 milligrams 
per milliliter of said solution. 

9. A solution according to any preceding claim, further comprising a base. 

10. A solution according to Claim 9, wherein said base Is sodium hydroxide. 

11. A solution according to any preceding claim, wherein said tonicity adjuster is sorbitol. 

12. A solution according to any preceding claim, wherein the molar ratio of said acid to said 1-isobutyM H- 
imidaz<K4,5^lquinolin-4-amine or 1-{2-hydroxy-2-methylpropyl)-1H-imidazo[4, 5-c]quinolin-4-amine is 
between 0.5/1 and 20/1. 

13. A solution according to Claim 12, wherein the molar ratio of said acid to said 1-isobutyM H-imidazo-[4,5- 
c]quinolin-4-amine or H2-hydroxy-2-methylpropyt)-1H-lmidazo[4,5-c]quinolin-4-amine is between 1/1 
and 4/1. 

14. A solution according to any preceding claim, wherein the osmolality of said solution is between 270 and 
310mOsm/kg. 

Claims for the following Contracting State : ES 

1. A method of preparing an aqueous solution of 1-isobutyt-1H-imldazo[4,5-c]quinolin-4-amine or 1-(2-hy- 
droxy-2-methyl-propyf>-1H-imldazo{4,5-c]quinolin-4-amine suitable for parenteral administration com- 
prising dissolving 1-isobutyl-1H-imidazol4,5-cl-quinolin-4-amine or 1-(2-hydroxy-2-methyl-propyl>-1H- 

10 
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imidazo[4,5-c]quinolin-4-arnine in an aqueous acid, said acid selected from hydrochloric acid, lactic acid, 
acetic acid, aspartic add and a mixture of two or more of the foregoing, and furt her adding a tonicity ad- 
juster selected from glycerin, sorbitol and dextrose in an amount such that the osmolality of said solution 
is between 235 and 335 mOsm/kg, said solution being adjusted to have a pH of between 2 and 6. 

2. A method according to claim 1 , wfierein 1-isobutyl-1 H-imidazo[4,5-c]quinolin-4-amine or 1-(2-hydroxy-2- 
methylpropyl)-1H-lmidazoI4 i 5-c]quinolin-4-amine is added In an amount effective for the intended ther- 
apeutic purpose. 

3. A method according to Claim 1 or Claim 2, wherein said acid is hydrochloric acid. 

4. A method according to Claim 3, comprising 1-isobutyl-1H-imidazo[4 v 5-c]quinolin-4-amine and wherein 
said hydrochloric acid is provided at least in part by hydrochloric acid present in 1-isobutyt-1H-imidazo- 
[4,5-c]quinolin-4-amine hydrochloride. 

5. A method according to Claim 1 or Claim 2, wherein said acid is lactic acid. 

6. A method according to any preceding claim wherein the pH is between 2.5 and 4.5. 

7. Amethod according to any preceding claim comprising said 1-isobutyl-1 H-imidazo[4,5-c]quinolin-4-amine 
or 1-(2-hydraxy-2-methylpropyl)-1H-imidazo[4 f 5-c]quinoiin-4-amine added in an amount of 0.01 to 15 mil- 
ligrams per milliliter of said solution. 

8. A method according to Claim 7, wherein said 1-isobutyl-IH-imidazo[4,5-c]quinolin-4-amine or 1-(2-hy- 
droxy-2-methylpropyI)-1-H-imidazo[4 ( 5-c]quinolin-4-amine is present in an amount of 4 to 12 milligrams 
per milliliter of said solution. 

9. A method according to Claim 1 , further comprising adding a base. 

10. A method according to Claim 9, wherein said base is sodium hydroxide. 

11. A method according to any preceding claim, wherein said tonicity adjuster is sorbitol. 

12. A method according to any preceding claim wherein the molar ratio of said acid to said 1-isobutyHH- 
imidazo-{4,5-c]quinolin-4-amine or 1-(2-hydroxy-2-rr«thyipropyl)-1H-imidazo[4 v 5-c]quinoiin-4-arnine is 
between 0.5/1 and 2071. 

13. A method according to Claim 12 wherein the molar ratio of said acid to said 1-isobutyMH-imidazo-[4,5- 
cJquinolin-4-amine or 1-(2-hydroxy-2-methylpfopyl)-1H-imklazo[4,5-c]quinotin-4-amine is between 1/1 
and 4/1. 

14. A method according to any preceding claim, wherein the osmolality of said solution is between 270 and 
310 mOsm/kg. 

PatentansprOche fflr folgende Vertragsstaaten : BE, CH. DE, FR, GB, IT, LI, NL, SE 

1. FOr die parenterale Verabreichung geeignete wa&rige Lftsung von 1-lsobutyMH-imidazo[4,5-c]chindirw 
4-amin Oder 1-{2-Hydroxy-2-methylporpyl>-1H-imidazoI4,5 c]chinoiin-4-amin, umfassend 1-lsobutyMH- 
imidazo(4,5-c]chino!h-4-amin Oder 1-(2-Hydroxy-2-methylporpylHH-M^ 

aufgeifist in einer wd&rigen Sfiure, wobei die Sfiure ausgewfihlt wird aus Salzsdure, Milchsaure, Essig- 
saure, Asparaginsaure, und einer Mischung von zwei Oder mehreren der Vorgenannten, und ferner um- 
fassend einen Tonusregulierer, ausgewahlt aus Glycerin, Sorbitol und Dextrose in einer solchen Menge, 
da& die Osmolalrtat der Ldsung zwischen 235 und 335 mOsm/kg liegt, wobei die L5sung ferner dadurch 
gekennzeichnet ist, da& sle einen pH-Wert zwischen 2 und 6 aufweisL 

2. Ldsung nach Anspruch 1, In der 1-lsobutyi-1H-imidazot4,5-c]chinolin-4-amin oder 1 -(2-Hydroxy-2-me- 
thytpropyl)-1H-imidazo[4 v 5-c]chinolin-4-amin in einer furden beabsichtigten therapeutischen Zweck wirk- 
samen Menge voriiegen. 

3. Ldsung nach Anspruch 1 Oder 2, in der die Sfiure Salzsaure ist 
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4. L6sung nach Anspruch 3. umfassend 1-lsobutyM H-imidazo{4,5-c]chinolin-4-amin und bei der die Sal- 
zsSure mindestens zum Tefl dureh SalzsSure vorgesehen wird, die in 1-lsobutyM H-imidazc*4,5-c]<*ino- 
tin-4-amin-Hydrochlorid vorliegt 

5. LSsung nach Anspruch 1 Oder 2, in der die SSure Milchsiure isL 

6. LSsung nach einem der vorstBhenden AnsprOche, bei der der pH-Wert zwischen 2,5 und 4,5 liegt 

7. LSsung nach einem der vorstehenden AnsprOche, umfassend das 1-lsobutyM H-frnidazo[4,5-c]chinolin- 
4-amin Oder 1-(2-Hydroxy-2-methylporpyl)-1 H-imidazo[4,5 c]chinolin-4-amin in einer Menge von 0,01 bis 
15 mg/ml der LSsung. 

8. LSsung nach Anspruch 7, bei der 1-lsobutyM H-imidazo[4,5-c]chinolin-4-amin Oder 1-(2-Hydroxy-2-me- 
thylpropyl)-1H-imidazo[4,5 -c]chinolin-4-amin in einer Menge von 4 bis 12 mg/ml der Ldsung vorliegen. 

9. LSsung nach einem der vorstehenden AnsprOche, ferner umfassend eine Base. 

10. LSsung nach Anspruch 9, bei der die Base Natriumhydroxid isL 

11. LSsung nach einem der vorstehenden AnsprOche, bei der der Tonusregulierer Sorbitol IsL 

12. LSsung nach einem der vorstehenden AnsprOche, bei das MolverhSltnis der SSure zum 1-lsobutyM H- 
imidazo[4,5-c]chinolin-4-amin Oder 1-(2-Hydroxy-2-methylporpyl)-1H-imidazo[4,5-c]chinolin-4-amin zwi- 
schen 0,5:1 und 20:1 liegL 

13. LSsung nach Anspruch 12, bei der das Molverhfiltnis der SSure zum 1-lsobutyM H-imidazo[4,5-c]chinQlin- 
4-amin Oder 1-(2-Hydroxy-2-methylporpyl)-1H-^idazo[4 f 5-cJchindin-4-amin zwischen 1:1 und 4:1 liegt r 

14. LSsung nach einem der vorstehenden AnsprOche, bei der die OsmolaiftSt der LSsung zwischen 270 und 
310 mOsm/kg liegt 

PatentansprOche fflr folgenden Vertragsstaat : ES 

1. Verfahren zur Herstellung einer fur parenterale Verabreichung geeigneten wfiSrigen LSsung von 1-lsobu- 
tyi-immWazo[4,5-c]chinolin-4-amin Oder 1-(2-Hydraxy-2-methylpropyl)-1H-lmidazoI4,5^]chlnolin-^ 
amin, umfassend Auf ISsen von 1-lsobutyM H-lmidazo[4,5-c]chinolin-4-amin Oder 1 -(2-Hydroxy-2-methyl- 
propyi)-1H-imidazo[4,5-c]chinolin-4-amin in einer wS&rigen SSure, wo bei die SSure ausgewShlt wird aus 
SalzsSure, MilchsSure, EssigsSure, AsparaginsSure, und einer Mischung von zwel Oder mehreren der Vor- 
genannten. und welteren Zusatz eines Tonusregullerers, ausgewShlt aus Glycerin, Sorbitol und Dextrose 
in einer solchen Menge, dad die Osmolalitfit der LSsung zwischen 235 und 335 mOsmfkg liegt wobei die 
LSsung auf einen pH-Wert zwischen 2 und 6 eingesteilt wird. 

2. Verfahren nach Anspruch 1, bei welchem 1-lsobutyi-1H-imidazo[4 t 5-c]chinolin-4-amin Oder 1-(2-Hy- 
droxy-2-methyl-propyi>-1H-imidazo[4,5->c]chinolin-4-amin in einer fur den vorgesehenen therapeutischen 
Zweck ausreichenden Menge zugesetzt werden. 

3. Verfahren nach Anspruch 1 Oder 2 , bei welchem die SSure SalzsSure 1st 

4. Verfahren nach Anspruch 3, umfassend 1-lsobutyM H-imidazo[4,5^]chinolin-4-amin und bei welchem 
die SalzsSure mindestens zum Teil durch SalzsSure vorgesehen wird, die in 1-lsobutyM H-imidazo[4,5- 
c]chinoiir>-4-amin-Hydrochlorid vorliegt 

5. Verfahren nach Anspruch 1 Oder 2, bei welchem die SSure MilchsSure ist 

6. Verfahren nach einem der vorstehenden AnsprOche, bei welchem der pH-Wert zwischen 2,5 und 4,5 liegt 

7. Verfahren nach einem der vorstehenden AnsprOche, umfassend das 1 -IsobutyM H-imidazo[4,5-c]chino- 
lin-4 -amln Oder 1-(2-Hydraxy-2-methylpropyl}-1H-imidazo[4 l 5-c]chinolin-4-amin, die In einer Menge von 
0,01 bis 15 mg/ml der LSsung zugesetzt werden. 

8. Verfahren nach Anspruch 7, bei welchem 1-lsobutyi-1H-imidazo[4,5-c]chinolin-4-amin Oder 1-(2-Hy- 
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droxy-2-methyl-propyl)-1H-imidazo[4 t 5-c]chinofin-4-amin in einer Menge von 4 bis 12 mg/ml der L5sung 
vorliegen. 

9. Verfahren nach Anspruch 1 , das ferner die Zugabe einer Base umfaftt 

10. Verfahren nach Anspruch 9, bei welch em die Base Natriumhydroxid ist 

11. Verfahren nach einem der vorstehenden Anspruche, bei welchem der Tonusregulierer Sorbitol ist 

12. Verfahren nach einem der vorstehenden AnsprGche, bei welchem das Molverhfiltnis der SSure zum 1- 
lsobutyl-1 H-imidazo[4 t 5-c]chinolin-4-arnin Oder 1-(2-Hydroxy-2-methyfpropyl)-1 H-imidazo[4,5-c]chino- 
Hn-4-amin zwischen 0 f 5:1 und 20:1 liegt 

13. Verfahren nach Anspruch 2, bei welchem das Mofverhiltnis der Siure zum 1-lsobutyt-1H-imidazo[4,5- 
c]chinolin-4-amin oder H2-Hydroxy-2Hrnethylpropyl)-1K-imi-dazo[4,5-c]chinolin-4-amln zwischen 1:1 
und 4:1 liegt 

14. Verfahren nach einem der vorstehenden Anspruche, bei welchem die Osmoiaritflt der Lfisung zwischen 
270 und 310 mOsm/kg liegt 



Revendicatlons 

Revendlcatlons pour let Etats contractanU sulvants :BE, CH r DE, FR, GB, IT, LI, NL, SE 

1. Solution aqueuse de 1-isobuty^1H-imidazo[4 t 5-c]quinoi6ir>4-amlne ou 1-(2-hydroxy-2-m6thylpropy1)- 
1 H-imidazo[4,5-c]quinol6in-4-amine convenant pour ('administration parenteral e, comprenant de la 1 -iso- ■ 
butyHH-bnidazo[4,5-c]quinol6in-4-amine ou 1-(2-hydroxy»2-m6thylpropyl)-1KMmidazo[4 > 5-c]quinol6in- 
4-amine dissoute dans un acide aqueux, cet adde 6tant choisi parml I'acide chlorhydrique, I'acide lacti- 
que, I'acide ac6tique, I'acide aspartkjue et les melanges de deux de ces ackJes ou plus, et comprenant 
de plus un ajusteur de tonicity choisi par mi la glycerine, le sorbitol et le dextrose en une quantity telle que 
rosmolal ft6 de ladite solution se sftue entre 235 et 335 mOsm/kg, cette solution 6tant en outre caracteris6e 
en ce qu'elle a un pH se sttuant entre 2 et 6. 

2. Solution 8uivant la revendication 1 , dans iaquelie la 1 -isobutyl-1 H-tmidazo[4 t 5-c]quinol6in-4-amine ou 1- 
(2-hydroxy-2-m6thylpropyl)-1H-lmidazo[4 f 5-clqulnol6in-4-amine est presents en une quantitt efficace 
pour ('application th6rapeutique envisag6e. 

3. Solution suivant I'une ou rautre des revendicatlons 1 et 2, dans Iaquelie r acide precitd est de I'acide chlor- 
hydrique. 

4. Solution suivant la revendication 3, comprenant de la 1 -isobutyl-1 H-imidazof4,5-c]quinol6in-4-amine et 
dans Iaquelie I'acide chlorhydrique est constitu6 au moins en partie par I'acide chlorhydrique present dans 
du chior hydrate de 1-lsobutyl-1H-imidazo(4,5^]quinol6irv4-amine. 

5. Solution suivant I'une ou I'autre des revendications 1 et 2, dans Iaquelie I'acide precitd est de I'acide lac- 
tlque. 

6. Solution suivant I'une quelconque des revendications prec£dentes ( dans Iaquelie le pH se situe entre 2,5 
et4,5. 

7. Solution suivant I'une quelconque des revendications prec6dentes, comprenant la 1 -isobutyl-1 H-imida- 
zo[4,5-c]quinol6in-4-amine ou 1-(2-hydroxy-2^6thylpropy1)-1H-imidazo[4.5-c]quinol6in-4-amine en une 
quanta de 0,01 a 15 mg par millBitre de ladite solution. 

8. Solution suivant la revendication 7, dans Iaquelie la 1 -isobutyl-1 H-imkJazo[4,5-c]qulnol6in-4-amine ou 1 - 
(2-hydroxy-2-m6thy1propyl)-1H-imidazo[4.5-c]quinoi6in-4-amine est pr6sente en une quantity de 4 d 12 
mg par millflitre de ladite solution. 

9. Solution suivant I'une quelconque des revendications precftdentes, comprenant en outre une base. 
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10. Solution suivant la revendication 9, dans laquelle la base est de I'hydroxyde de sodium. 

11. Solution suivant I'une quelconque des revendications precedentes, dans laquelle Pajusteur de tonicite est 
du sorbitol. 

12. Soltution suivant Tune quelconque^des revendications precedentes, dans laquelle le rapport molaire de 
Tacide precite a la 1-lsobutyl-1H-imidazoI4 t 5-c]quinolein-4-amine ou 1-(2-hydroxy-2-methyl-propyl)-1H- 
imidazo{4 f 5~c]quinolei n-4-amine se situe entre 0,5/1 et 20/1 . 

13. Solution suivant la revendication 12, dans laquelle le rapport molaire de I'acide susdit a la 1-isobutyMH- 
imidazo[4,5-c]quinolein-4-amine ou 1-(2-hydroxy-2-methyi propyl)- 1H-imldazo[4 f 5-c]quinolein-4-amine 
se situe entre 1/1 et 4/1 . . 

14. Solution suivant I'une quelconque des revendications precedentes, dans laquelle I'osmolalite de ladite so- 
lution se situe entre 270 et 310 mOsm/kg. 

Revendications pour I'Etat contractants suivant : ES 

1. Precede de preparation d'une solution aqueuse de 1-isobutyl-1H-lmidazoI4 l 5-c]quinolein-4-amine ou 1- 
(2-hydroxy-2-methylpropylMH-imidazo^ convenant pour I'administration paren- 

terale, comprenant la dissolution de 1-lsobutyl-1H-imida20l4 i 5-c]quinolein-4-amine ou 1-(2-hydroxy-2- 
methylpiopyl)-1H-imidazoI4,5-c]quinolein-4-amine dans un acide aqueux, cet acide etant cholsi parmi 
Tacide chlorhydrique, Tacide lactique, I'acide acetique, raclde aspartique et les melanges de deux de ces 
acides ou plus, et en outre I'addition d'un ajusteur de tonicite choisi parmi la glycerine, le sorbitol et le 
dextrose en une quantite telle que I'osmolalite de ladite solution se situe entre 235 et 335 mOsm/kg, cette 
solution etant ajustee pour avoir un pH entre 2 et 6. 

v 

Z Precede suivant la revendication 1, dans lequel la l-lsobutyl-IH-imidazoK.S-clquinoleln^amine ou 1- 
(2-hydroxy^2-mtthylpropy^^ est ajoute en une quantite efficace pour 

('application therapeutique envisagee. 

3. Precede suivant Pune ou I'autre des revendications 1 et 2, dans lequel I'acide precite est de Tacide chlor- 
hydrique. 

4. Precede suivant la revendication 3, comprenant de la 1-isobutyl-1H-imidazo[4,5-clquinolein-4-amine et 
dans lequel I'acide chlorhydrique est constitue au moins en partie par I'acide chlorhydrique present dans 
du chior hydrate de 1-isobutyl*1H-imidazo[4,&-c]quinolein-4-amine. 

5. Precede suivant I'une ou Tautre des revendications 1 et 2, dans lequel I'acide precite est de I'acide lactique. 

6. Precede suivant Tune quelconque des revendications precedentes, dans lequel le pH se situe entre 2,5 
et4,5. 

7. Precede suivant I'une quelconque des revendications precedentes, comprenant la 1-isobutyMH-imida- 
zo[4,5-c]qulnolein-4-amlne ou 1-(2-hydroxy-2-methylpropyl)-1 H-lmidazo[4,5-c]quinolein-4-amine en une 
quantite de 0,01 & 15 mg par milllitre de ladite solution. 

8. Precede suivant la revendication 7, dans lequel la 1-isobutyM H-lmidazo[4,5-c]qulnolein-4-amine ou 1- 
(2-hydraxy-2-methylpr^^ est presents en une quantite de 4 a 12 
mg par millQitre de ladite solution. 

9. Precede suivant I'une quelconque des revendications precedentes, comprenant en outre une base. 

10. Precede suivant la revendication 9, dans lequel la base est de I'hydroxyde de sodium. 

11. Precede suivant I'une quelconque des revendications precedentes, dans lequel I'ajusteur de tonicite est 
du sorbitol. 

12. Precede suivant I'une quelconque des revendications precedentes, dans lequel le rapport molaire de I'aci- 
de precite a la 1-isobutyl-1H-imidazo-[4,5-c]quinolein-4-amine ou 1-(2-hydroxy^2-methyl-propyl)-1H-imi- 
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dazo[4,5-c]quinol6in-4-amine se situe entre 0,5/1 et 20/1. 

13. Proc6d6 sulvant la revendication 12, dans lequel le rapport molaire de I'acide susdft a la 1-isobutyMH- 
lmldazo[4 f 5-c]quinol§in-4-amine ou 1-(2-hydroxy-2-m6thylpropyl)-1 H-lmldazo[4,5-c]quinol6ln-4-amine 
se situe entre 1/1 et 4/1 . 

14. Proce<J6 sulvant Tune quelconque des revendications prec6dentes, dans lequel I'osmolalitt de ladite so- 
lution se situe entre 270 et 310 mOsm/kg. 
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